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&msm. investigftti-ftii# €^@it,l, wttfe ©iil#gtaf ©f tl» e#i». 
flaat wltli Sf«€lai «apl»8i;« rnjioa tlie straetmr&i €#w«>lipB«t #.f 
mim aad antllary lwAs« tef®s%igatta®» 1»€ tn# m&in 
ma€»r cott8li#TOti«i ftir«t# %« 4©t®3Paiiie tli® orlgiai 
mqrnm^ ia tf#¥®1.9piwiat.i,. a.ai. Mitt«i.#gl©«3. fMtwe® t-la# vsr-
toa» #t<M stFwcter#-®! ».#««»!, t# a#®©rtitte fli« im tim 
srlgla &a# tti« mltimtm •i©*#3t@|>ai#at «f tii® bais fit t&® 
aod®.»# 
lafwnmtl,©® ia i«g«M tif t&e atow# jTeatwre® 
2#m aasra alioisli «f valm® i» tli« l,iftw«sttgatt0i*s ®f 
©Al an# pliy»i©l.©0te«l. prstol#!!® #f tMe plant. Ifi# work of flat* 
lis).* Ijl» (111 &»4 otter® suggest#, tmt m te}®«3i©%© of tii® 
®at®g«a|r &mA mrnrpl&mMggmt il«¥©Jl#p»ta'6 of th# best i» ess^iittal 
t©' mil wai#j»gtaail»g @f tfe@ #xi©tliif hmWem thm 
pltmt ami til© afellitf mi tim m«m% #rgft»is« t® «nt#r Wm ttuam^ 
&i mm hontm l®v©6ttg«tlofiii mt mmirnrn mwiA Elan (9 | mm tli@ 
&t tsxie mlt» 0m mm. saediags Hiow timt 'pMysiQi^gi-
eally %mrm are uls® cylttcml stages la %hm 
©f <mtm flttat. 
€«a©.©ra4og %-li# au€ strac%ttfml 
mmn%- mi thm vegetative «it4 «»e^rofiaetiir# ©rgaas of %m_ mw» 
filiOttM be «f valme t» Saves muAmmvme'lm^ t@ iaef^eas# tto# 
a feB©«rl©ftge &t turn v&imm kiM® ®jf 
m».tm ti«® of tmnmtlQa$ ©f mwA 
%m o xt,l»iii|: t» mm @f 
%h# l»t®rwti f&€'tiirs wiiieli are iM^optaat Im dete,MtBtag till® 
gf»«wm ik^ profitsttvltf of til® plaat* ^ 
Rifia m fSRfi'iwf 
Dev<ilii:pa«at of tim ttewi. 
fli® ef a«i #r^tt,tsatio» ©f thm wmemlmv 
.©fstsa @f seMiiaga biiv® to««. f@ll.«w©d. toy Av«i»f i 3 S® e©ii» 
ttie «eat©ll» t© thm e©t;ylea»» wfeti# 
1» l»@log«tt» a f®liag© imts is t&e s«eo»a to&f ©f 
.fell® flaat* S® 4M sot tlm tets *»e0e(C©tf3.'* -msM toy 
smrtttikt «»l Ai*l>«3r fl7i# bttt eoasM^red tli@ »trw,etar« 
b©tw«#m thm mtw%m§.0m ai^  ©#I.#©p-til@ t© b# Itoe laternot# 
9f tise ax|a» fh.© root-t©*!^®® %© Av#r,y, 
@c«ir» watly to tli© first ani »f ewm eomtlaa« iat® 
the thipi: ai^ m^r%U ImtmrnmAm-m ffe® 8ettk@lli» i« ai## later*-
fr#tad as « eetylsi;*!:® fey (25,»26 ):• a« eo»ti4©re^ I&® 
« f#llag# leaf wfeisfe «eeapl#» a tep-
«li»l posltlo-n imFiag tb# a;©¥el.op*«!st of tli« aaci®,# 
whll« til® opiginat#.® as a .lattral #s»gaii, 
la « stuity ©f til© Smvmtlm mt tfa® stawlaafc# l3afiap®se«ae## 
£@iiga«€:k®r Cl2) f«uft ttefc wmwf il:t;i%^el©ag«ti©a of tk® mtwm 
oeeny® prmtmiB t® tteo feiPtletb €a-f mttmr piaatta®* a# €@«©2»ito®t 
th.l« ©arlf (rericd mf g^mmfh m te#lag ebamefcerlssei. by tli# €lffei?-
eiBtiatilon @f lemwmm,. tmssml., aatf axiHarf tetsi#, Sldrftg® < 7 ) 
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tli# wmml&r im i« m r«®iilt ®f 
€iflsl»a»» eiiMt¥tsi©M# mmtwrnmrniM^ sf simll brnttdX©® wisi-efe 
©ri:gt»te tnm %h.® Mwgm yasetilar gag sing through tm 
nM## 1© fenafi fcliet mesfc the larg® msmMr glw 
®ff smil hmm.ehm as eatei^  th& n®a®, A-ec«Ml»^ t@ Imos# 
pms»0B tbr&w^ merm timm tmm ®i* ttr#e ussi##. 
witiimt feimmebliig* 
Aaifi® fi^ » t.M« talis lialeii tli® »fcwi»« mm of the 
plmntp »# fe««» g$¥©s^ tm tM@ #rifia. aai ttlttwtfc® 
tevetopm«iit ®r ttoe lateral liiia «f »»!,».* ^a^©ek®r il2| aen-
tienmS, ineioisntmlif tlmt the axillary bats tlj® 
i«y after planting auS, sr® g#-a®rall.f aatleeateit is 
tlie axils of tia.© hy %hM t®y» Wm%hmw» 
wax (24) eallea tli©s#'Ibttiis wJatelJ na-y 
A©¥el#p lst0 em'i^ 'fe©arl«® a>ii0©ts M tli# plsBt is st&jeet#a t® 
pr©p®r pfej-mlel^ gltsl coadftlons, Mewever, li« i*®p#rt«€ im «j^ ©rl-
aent« t© pr©¥® tliat sacJa i»es»l%8 mm aetimlly autalanlJle# ©®» 
tjsrait C14| tbe sm»11 bwda mm ml€r&smpi& 
gmwlng p0.i»t# wMeM graiinally dif#er®«%iats® the imsks pi»« 
tUlftt# prtnQriim fteTOpetallf# 
me^tmwmmm f23»26| *i»l Millet* |13| baw atwdl®# ttat® €irf©ip-
eatlatt» mai d,#v»3.#|i«©Rt of ill# fsiwaft 
tlmt tl» opS®!* @f a.lffe**satiati®a of tto® part# of tli# splfc®3.®t 
mtjRfc #f Btttii 
mm- « follows: lowr ©mpty upper ewW 
Twrn^oMm mt «t€ mmw *ai 'Of 
fertile floirea?, ®nd rudimentary stamens and palet of st«i*il© 
WmUhmmm'Am} m4»m study of'th© 
ate aai, pistil"'at#, iafl^rescences and foimd that the t»® 
#ss»ii@«s &« 3tnorphologically homologous Btvm%w?os, tet faas-t. 
. diff®i^@a©@s- Ateh mppmm .|t% mtttrliy :#?# ^tot- t® of 
dlff#r«nt essential organs in the flowers. His investigattonis 
sl^W that the pistils of ataminate flowers «ei mtmmm of pis* 
tillat# flomrs «r© aborted, "but that the ataaess, cif tli» pis-
tillmt# flowers often develop microspore motheip-eells h©f©;r# 
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ietweem mirtf a»i 4af« a,ft©r pteatlng 
lateral fF#tateer&ii©#jB app§a»a ia &®i»©petal siaee#s®l®a ®» fell® • 
•®mrfae® of efltiidfi«a3. axis ®f tli.e fea-s##! to-
wily titlitm flv® «ft#r t&eir first app#a3?8ae-© 'Ife# lm®T 
elmgatei and tte® ,f«w«4 tls# Msal byaiieh®® ®f 
tfe® staalaat© lBfl@F0#e-#»e#» Jmai^ fttately f#llowiag the I'si'TO-
tieu ©f these low®!? l»»a©l:t«s, sflMlet# wisi*® €lffer©atiat@t .©ist 
til© eeatral «i^  l»asal p^r-tloii® ©f tlie bimttcla.©# ®r tli# 
ta«s«l. (Pig. 14). 
Ffior t® th® 5«,f #f growth tibi# aid a^t #li^ » 
gat# ¥©.Ff i?®pl€ly» sel#t« «TOMi»g »«r« tMaa t@ fiw 
laebe© in luagtli aai Jmst 0»ei»ging gpomai l©wl# fSi® 
lisiflit to tbm tip ©f t!i« tips tret ©he# l©s^<©s at t&rty flays mf 
Rgs wa# Mmllf ,#ver three feat. 
fh% first forty eays «f gX'mtM mmy b® r®.gar<3ea as tlie p®i»-
i©i of diffe»«iitlatlea.* Buriag tM» periM all tfee prtwraia. 
of leaves, B&imm,. mxill&ry aai tl» ®a.j9rtty mi tin® 
vasealsr tei^ lea $f the aatmr® o^m plmat mm 
(M$ml4 )• tswillf tm l@mm wem pftrtlally mnf#M©i flv® 
©r six wberle of root® wem a ^ 
fte® i3>©ri€»d o-f 41.fl"#r®nt.jat-ioa w«# Jfollowei toy a, perio*! SJB, 
willed ee®«pre4 a rapid ©leagatioa ©f tim mtim and tins <i®ifel@^ 
mept of tti® tassel axillary Miis {»%«•• 13,16)« Flgwr« 1 
siiiW» til© a^verag# 6m,rv« f®f tb« dti'fer«at »a3?l©ti«s: of 
f®U,©» €«Bt «2#»f t.to#e g:r«s ia. Itt© »ii<S omm gr«wa in l&i®* 
fto® grapiis la. figai»s 1 siiow tl*t the «l®.ag&t«<l irei^  ltttl« 
• " ' " ~ •'5 
= C'-WS'' 






mam •.JtJi-ffTr-.rrrT.rtH LSj  
Ip resS! an of plants 
siis •iSasi: 
few 
•awiiftg %li« first imty days after te«t 
impMlf fii€ asA mmwrnrntimth #af # 'Jmlf 
i%mO} the s%i« mm ti» air«r«g@ incr-eae i^ Im length, imm tter®# 
tuelie® t# fl® €tff#r«a6#® t» of 
^m%h mM shmwk- fey & e««paFi»#® tJi« gyapli* of WW «i^  
w#ye t® ia IfJf 
lb«tBg a "firy fea i^p# H#w®t©.r, tlie s«®r&l treoA ia. 
a«»t Is itwlMr for .yea-.i» f#r ir-art®tf« 
Aljotif thirty m.f eg# «ioat®ti©a #f tlie m%<m % 
©f imm mm mp%m% mBvtutm wa» dlseoatim^ »»& tli« »pi«ai 
»erl8t^, was tmmmMwmrnA into tti©'t,Fl»©rfltai- of tim tassel.* .,!»• 
«.re«.s# la b#tgiit thertftft#? mm aii# t® ti!# ©fiaai.rg«fB®i»t ##11» 
alreai.f present and lutereai&jrf 'mailttplimtlm of e@il# of tfe«i 
tatsym#-#* etwA 
fit# tass#,!® #f tMrfcf pl&nt» were »»»ai»«€ »t a^« 
in order t# t&e rats #f «l®agatt#m of, the 
lag the gmwimg »mmm (X§M}* fiia ta#s@3. mmAllj mttmimM. ita 
ImgtM m% f© lia^s ©f s§# '{t,!* of stieidiug pfi.H«iaJ 
.a# tliaws ta. •f&bl® 1 ma$ Fig* S (f)-* 
f«M®: 1# lacrefcg# iB #f .teass®I» 
















































































Figure 2, ojf tft£li4!L (I) and Intw-
A t  V f « f a 0 g 9 ) .  
4 wmmv€ mi %im Imre&mm l» Imngth of m-^h iat.-era«Na« 
w&m alfi# :*d# #f fhm thmm mrl«tt®8 -©f fi®ii% mrrn. gmwm la 
fhirtf flsnts w©r© »e3,©ct®d at wmrl^ um ag#s aM tli« 9f 
««eli tateraode was Xm Ftg.* 2)# 
@f th®. total leagtli of the esra f&e feur*-
fifth® ®f fcbe stes iengtii are tt® rttttlt® #f tli© #l©agsti©a ®f 
m© fmrnaM. attring «»e first »l% twefcs gr«jwt.&« 
ereas® is. tti® lenitli ®f «t« p3»vioa» to t!i© first fifty fiaje #f 
ag® wa# t«e t# t&e ei®agati©ii ©.f tla# tassei aai 
riFSfc intern©#®#.#. Aee«.rtfto§ t® Figwi*® t.p darlsg tli# feilow-
iag .cMf«. t&® mmm AmyieA its i.0agljli bf tli'@ «3.:®a-» 
S&ttmM mf •&© tas8®l itad firtt eight imtermMm* Figtin® t tmr* 
8h.9»s timt tii« ©leagation of t.li« iiite,i»»t#«. tptm th# fiftk 
t© t.li® w«.a • <3lai®fIf .resfonsitol® for t'te.# ija» 
c»as® I» I'^ ngtii ©f %e. st«» toetw#©® fm ®ai 
sixtJi-fiftii .@.f tiie fli$ remaiuliig ineraas® 
in, ii©l^ t followiag- ti» sixty-flftli elaf ®f ag® was efeiefiy Amm 
t© tli«'#l,©»g%tioo @f %l» fl»« uippisr iii.%.©jm©i#s • 
fMe firmt tiamm tntmimmm Att&imd Mmtf m^siimm lengtJb^ 
in atoowit ilafs, Vh& iat,er»©d«s fMw th® fowftlj te tii® 
nia^,. iaelusiwej, r^aetied. their sfexiswrn at ti»- ti»# tit.® 
plants w@v® B.hmt sixty-five flays mt «.ge« Thm- r«miiiti3sg iattF-
ao#.»s attain## tlx«ir *«i^a l«ag,%li m&mlly by tlie tia® tUm 
I>i.a.at0 mmvm 80 G&fs of «.g«# Flgar# 2. q.1i®w@ ti»t fcia© rapid 
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istiltlplioafciQ® mi mlln te th# luterao^aftg..,. 
as latere-alai^  »?• 
•<m Xesa isodiometrlc cells lies directly ali«>ve ©aeh nod** 
mlta Sm tit#, isfc«i^dft« •»# r^galarly ®rraii®#i4 'ia 
rs^ which are parallel to the longitudinal axis of tM tafcw-
TOd# flitd which %© traced back to the indi'9'ldual cells Is 
the meristem from which they originated* ®ie ' tiila-wftll^d 
parenehyma cells in imelon^isted internodea ^re imich broader 
than long. During the period pro-^iows to the ®loagiitt.©s olt 
tne stem, wbich was generally confiiied to %l»s first forty day# 
of ih# plant's gro^^h, a multin-ucleate condition of tfli# pmr^&mhfwm 
ranging from two to four nwelfl ^ ifr ©#ll.jp: wm Qft«®rv»d t# 
quite general in yowng stems. Mitotic ffg^ ws «©re als# ofe-
'ssrwd Is aim©r©«s pgir^n^hyM, ^11#* #sll ditlsloa, 
par«m®&y*toWi isells, and cell ©alarge®€®i% ar# featw®# •c@m®©fc©d 
*lt3fc tli« 'immmm in diamoter of the int«rnod«:t» 
la ori^ to d@fec»liie 'th® r©lifctl^iatoii^ W^mm. tim ©longa» 
'tlom of th# iat#rnod#s •«&« ^of their- diameter#,* mm 
»«d# of rai« In 'tue-r^ms#^ of' th«' t» -jntiernod®# .#ol.l 
roots# Tkmmm lower intemod©s ww^m- clios:«i h@eams« th® s-^ply 
wst©r mM 'Biiierals of th# plant d:©p>t»dB- the- ©oadiafttiw 
city of low^r iat-orsodft#' tiapotsjpi Al-cfct all .»at®rtiils 
•iw.at p.iui»* 
•Si» dl.s»t«r,s of m& lnter»od« »«r« taMa:'ttorots^ 't'ro 
©nt plaB«s-| on© imaslag tl®po«;^ Wm •^oowd'.s'ld# of tM iat®r--
mm -fe© thm f 
#i«* nmm twi €i®a«t®i*» 0#t& 
•Miftfc tli« ftifo M«»t©r# imM. lb#' ©fWdl, 0i&»» 
-8# tmmm® ia Msmtew mt -^bm- %m %&mw' i&tm--
., , :i,J.,..n,: ,m: ; M n ;.,;i, ,^„„ZII 
Fjhp«^ iatewaea® ^ »at» ^ mt*-. ^ mm- J© m* 
iiit®Kio3«. m * i^i m '« 50 * 
S shews tiis.t tlj« f .ipat -nM mmmwA Int'&rmMm %# 
wmmh ultiK&t® l^am©t#rs abcmt 
affeer^ pla»tfiif:j^  tti» %h®£f» mmiMm 
m&lt ariujolfeaaeomalj *ltli ttoetr- aaxtte® l^ isgtli m Is 
-Miirnm hf a- #©i^ fii*ls©» df :t aai 1«, #fe»rtstloas si"*® 
m% is acc<»i ??ith W©athcjpw«: (261 .isfcates that '*felnt #3.©ag®»-
fcS.e«i of i»l;©r»od® ooutimms loa# lilfcl»at.« ais»'fe«p 
li»». b#«a ipeaeh®^" 
Si« istemoaa&s mm able to i»©r#ss® t!i©li* Mmmtewm ©toi* m 
peFio# #f tl» &a# fc© tfc® .aiitt l^ty of a p©fiph©r»3. ®@risfe:<Ms.ti# 
ia each Intornoc© (Fig* 3}.. Ihl* layef ww mils 
wM.^ tmwn •wwm^nlBT prteordia or p&r©sM5lif»t©wa!- tliEsm* 1S» 
#f tto# tm% 
tliat fclier© is m ©fadtial .^padatioa In fch® of tli® 
mmm^m "bim&lm tw&m fcli« ij^ otral 2»«gl©®; of t&m 
fei® femil#® '1I3P# smmt s»*ia*.e,. I®. «aj© mgt&m itiar© ti«i 
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A» mBisioB ot joxmg emn Btmt wmm* m lowing 
the eaflf elfta^ag# ia tJi® fofwbioa of Idbt® ®<digm of & joua® leaf* fn© teMtehliig of fefe® ir®seul«r priw»aiii, 
Im tl5« 3»^ &m &l»o shorn. 
Bm Croaa motion of foiaag mm. st« sliowli5sg fiai'th©!?* 
©i©afSig« of til® yoia^ leaf f3Nm tl%©. at«® tissti# 
th0 pwipliermi &ir€lm of l^gyf trae#® itiiels idll 
ttm Mom the p©ripto»^ laopfe 
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•H f fS . K 
<1 *1 i 49 m 
« 4* #, 1 
«• 
Figw»t- 4, 
o# ft a^^ tloa at a eom s^mi 
sfeoMjig tlm e'tta?t®d cowa® of a 
•.27-
5, 
iros* t»t of a ms4» 
showing a yo-«ng poot primor^ixes. ®b® 3n^ist««fci<s 
tip is ify St smmrnvm^m  ^ml'^ tr^ ^gm msS. & 
simll root cap# 
•28-
st«»t£s e»3.1s mdwg© rftpid 'tflfl«£« tmmSj^  
meflsttmliit tips hmtmg m i»g# ®»a 
amll rmt @.®f- C l^g* 5 |* The Fo#t pri«©i»«llim tmma its wigr 
tls® tM». l-ay@*» ef ut&m tiii-tt# tmtll It te#e©a»s «3^©s#fl 
t# tfe# #©il eip air* ro#%» mljew ili« svspfmm of Mm 
as als# ia tki« 'bat intufiily 
hmomm 3.»gt^  ta »©i*« *©#%• 
S'oots,. 
tSi# a»l3«r ©f wlieris ©.f yeefcs «i»latiag & it« wmtm 
with th® v-mrl^ f ^4tefli»©im©iatal C 6 ) «©•%«# 
fcl»i • of plmMm pmr Mil tim aimt®!*- @f mMmm 
wfel®h pirote# roots m w^Xl « Vk® mm^m of Tm%S: wM^h mrnlrnp 
at til® mspioms nG&.mm Is. plots wltli ©»® f lant fe*» Mil Ms tom  ^
tiiat Wi»m wm$ • m pwm rsota f|»«» first 
I 
aa-li# p*©i»€g., f'Wmm ttoni is t^oat Rei®,. tWm fmm 
tti© ttiM nod®# Im plot® .witli pt-aats f#r hill tea f©t®A thmt 
tW flf»a% mm ©rty fiw m six »©t« wMl# tis« 
i^ ir® roots, 
m Um mm§. fm ili# twy'#att^ tioa# (itSO) 
»®v«n t© Ilia® ifti»ig ©f .roots wr.© •wmslly I'ormsd* fli» 8#Qu®»e« 
la fswafcloa of tl» 3?©©t.« ai tb© Mttmmt sisoS®® ,^ i»®®&e»e€ 
dftt# of plftiitinfjW*#- a* 
First Cj©©l««p%-i.l« .to©#t'.| • IS 
'iftifipl 'tt * 
• mitrA whorl 1  ^ « 








m- m w €mm 
•fis» #f '%mM.m i# »iiii.ir tt#.' 
«•* to Mm mt 1b-» 
tlMm^mmmmm apic«l ®«11i» 
•wiifc i#»# .•CHg# i#Al» At Mtm- %«•#• «®ris^»t 
t&»f# wis* -«if¥«r@ntiBt» Im-^  iw^wm* rnWrn^rnm 
''&m9 «i^  rnm^Mmw .^ t^ m ittfe B@ 
«iwiig:W6B*s '3Mwi*£iW' fisi Isss' 
ttm pmwtp^m r^n &• ®®3..3.s nar -sWrnmrn- mm jw«ll 
iM. i^.mm'^ ^0 .@Saiiga%«i.f awi'^ v# awMl 
mm !*«•%#« m»0p 'Wm mmtm of ©ao #,»)• Va 
ttiiiwa stetio^w mpm  ^m «:fcriitft®i hmmlm {Mm i,4). 
Wm ^U.» •ttai miat«t» ^»Sif «Mlit3r' :ls 
.aS^M# a t.i»- allowing y@wag fe«i^ :3.#  ^imm-emm 
$.m »tw|- %. t :»* E|» 
fti»®t •wm%%mmhlm.»  ^il»- pip f^eaiRfl.®* mt0 
m"^ m »ii*- &f »t^ ai m^mmmt %tm mm^m of tb«  ^ »t«a mi 
.tisfeii #f M »ioiig;8tlim .intf lilpLt immmm %m ©f 
m %m mwB ®f e®lls* mo$ te® llg8lfie:«tS.«i #f '^ ©Ir will# %m Wm: 
tmm M ftuf-s# ife«.s# »«« #f ##11# tmm "v®s»ls# 
.A*' ^^ iiMteifa f^aiMMiAitviii' Utit^ t.m lae-• !*!;«£• 
''^ ^^ iirtiSifc'itii.iiiKi iiWJtlii'rtiV8 i^ fff'' i^ i^iiilfflu jfyfit^  '^ ''fiiiiiBi^  iWiil'fittiV"iflliit^ iir% '^Hffii'ltfi" .liit'^ 'mii'Miliiliii^ ' 
SNi ^SW^ASS®i S '^ ^^ MUK "fftiftlff^ f^fi^  ^MSriSbH 
. 'Jj^ 'Mti'^ife;ittriitMijlttl S-iS^ I^^ ^^Mc" ^ 'Mttli'tt'iii^^' liiliii HiMVn(^iiiTiflHi'"iljit' iAii^M*^ift!cjjfe^*Jtt.i^^- 'Sw|ffiUi|^K' 
ili^  '^ ^P. -^ Hg-
ir» |fci» " • ' 
$<• 't.^ iM»gt.t'm l^jiyl^  <y|<mii ^  |^ !«fe fte|i|B^^ |<i»[|»Mi^ <1  ^ i|ii|^ 1|| INW I^# 
«& tiii!i«t»i:^ M#i.iftii1l: *1*11 '^ 1 SMSiM **atoteiiai' 'taiiii>*Aa ftt jiiwl«, 
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Sifferostilatloa «£' t^ ©«# i^ «# mm: mll& Is 
•^ f.-sat Smmmm in 4i«©t«» mf rnmM-tmm&Mm 2.»g» 
tB protopimMis. M.S is f'©ll®#eKi is ttoi ^m 
tLl eelXa by , thieksitittg of the wAlm- «i»raet©risti© ®# 
m' .if®%iiiii3.at#i f#:a««lS|p Sm- emuWrntlj Mrn^M mmlM ly • 
tM'©l»nlags ia tM #f 8 i^i»als, Ammxoimmt of tlit^  
Wffsiils- i!:0»s:lst* ©if .3p#mfe«#rptiott of m& mUla maS, 
&i 0o»t©»ti3# 
ham0mm c#lis fiii '$m& !«?©%©«• 
sa»*:.^  mt h^^mm ta* 
•»»€ tim spi»i !»:*«» A 
W"sMA y#s^>llag « C t^i# #,» , 
ii^ lalom »f occtir 1» tMs rogi^ m f<sT m tSwt* 
e©ll« Tm&ln. pirdseljgfSRatmis «a€ etmatittit® a p«r®ai»«B% tiasm® "b»-
•%mmtm tito pM^w. itaa, :s3rl.» ia ti» «oiiat:««a ft® pm  ^
^mmm of Isfetii tismi# is »» ia5l;ie#a"0l« JNiat a&©ir# 
ttie a©^« tia* M t^e;r ia tfa© tat®«i<3(^ s, ibeii^  «»if% 
im thfi l«u?g#3P mm&. l.#sf 
Si®ilt«a«eis-sly wltla tii® df• tiis mm l^^ m-'ll'km tlasti# 
•'ts tiift -mmtwA wwm ip-aaerfi-ajp' 
airf siew t«|j«.s %i«#a© ta3a»!&t^ otit tli# plil.#«« 
r«gto» ana asstiaie Ijlie p&tt&m &hm^mt^ T-%stl4s tfei ,fiS®i» in-
mmm me* #, F». sK 
e#lls aljotifc til®: -wsssls r~.lel« tlieir mils moM. 
fmm Wrnrn i^m or .w«lE i^' It^ dl-fteaM-as 
— 
s&estibi iisFks- Ute®- •saMt^ :W' t&» 
ma#i3,i» Inmdl#* 
&t ^oi?@ <SssoiPipfei«» aost t® «i@- l»g# teigl«» 
isttlch mm €lt««set;©t»istte sf ©eats*!! region ©if st«»* All 
te i^^ ®ig|. la m -mmm smtim, m d©' a t^ tl» ssw-
m^mrn mtfmmAi^ tmrn •«»• s»l:3.#i* 
titta mwm loeat:€«l ia t&t- st»i,. ssft mm mmm 
la mmirn g:t:8g#« &t atfcmtis®##: la 
fetiu® pMo«i la oftM mitomA itsltM te. &m- »©«. 
ti» T>itt®a ¥«»36i@f %m p*ote^3.« mm t<mm J» 
tfe# • lat« .^g,. petie-alat®# ^W8#©1« tl®- most 
Mfl tfm mfiial ef ©«lls is. 'Wttalij afe»«®.« 
perlphertJ. %»il® «|j#mtlis 
iteteti %®at t# f«s# wltfe other inte «. ^®ri^eFai 
## fcisTO® mf fi«i*d8 ,« ]^p©rt tm. fcfe# 
Mm ft faTOiilar m a©€# it; gemmlty 
pW^SM- 1® Wid  ^SIH& feajf • ^  f.««yifcin-pt# 
lomalar iressels r«aim Is e^ateet Wim 
tm-SM. T&Qlm, .aad tto« is 'si>s-«at# Hsi.. few^# i^ r- feFflW  ^
t^. «* &wii- IS')".* ." ikt» t#' 
w»5r e&a'aet^ y'isfcie ia nod#® tee-«tig. roots ^  Imt 1# »e% sufeie#-. 
mill* m% th# »€«»* ., 
tm .#t»etai»« of te®' s©». «is»t #iiiir@% %#  ^
of ta»B iwktmm^Bm Iwmdles thffg pmss tlifwiglt ttse. a©d«« -
r^npmm wmMmm •$&« mrn&m 'rf sis©w«t timf 
rnm&^mm &t tint •»«#»• mm Mmmt* 
IVeas sMrm  ^ few©# te4ag l;^ -
rtip'»ft fotir 
*« .l« pca*tt®«, #1" tiii-- •»:%«-
f^aplatim ta aim#, slmt#-,. tli© Im 
f-ase^Jiy towSlss* tesBS-ss stssMtily sppFessli tibs 
m#®! tfp# Imt th« plilo« Is a©Mo» #«as5let®lj iaalos«i lif" .fete# 
tee p2»ot«j2.^  ©l,«^ata •«*# is mmSsm m4 
.f#ss®2.« m the al'Asw  ^tli# Imwmrnm Sm 
i?»f4i^  fmm tm t© ©i^ fe* 
tetig II® m «»« t3»i »tai 
* 
ey t^et wi' tl» m8«iil«p t* m€ 
«#iit tw© 1#*#F ^sm 
attets ftto wmlM® of to plant, were tis«€ ts tlits %m» 
».stlgatl0m« lit fcfi -^ f ag® tislj»tf par ®f 1&# i3a»©« 
.sti'siyte  ^ h&& ffetefWL##®* 
^mSlem ©f this ©f 4®f#lop»at mmm l©e«t@€ m#«r' •&©• ©»«• 
tfai psytioa ©J' i^( int@«iod«, wMl« tti# f#fifli©r«i €tap«i» '«»# 
2,#aa' #®'w2.#©sil aaA «« -mKmtmmtM towwp# '^ liiS- Mfijpliify* At; 
^dai-s -figji,, stxtsr-two pm #*®t •©ff 
-inJI; %Jt-.ii:s(^ ii' •'rtjJ.l.-:# .niUMWtt#: Ito. %&#-• -isifSii-ftiWfc*-
»#« reealnea, •us€««iS..#ipiNS#. About pm' mmt 
mf iwti» #f immG.m &t i»tttpit7 mm t&mm  ^% 
•ill# as|p.*; i-t .««%«€%• t»» ftmt lu^wmAm -SSt 
'fs-s l^ur MmS3,m and the iat«w»§i:# si»iif«Hi fS# Irwilwi 
»©»s seotioi^  »##»: 
s%uai«s: "$m Its® m -gmm  ^
m^m fi®M comaitioas* Wm&tmm tAta Sat® is 
BtvMMm "mm ag©, ijeigjit:, .Mwi* lat.ersQ««ii,^  
#f m8eiA:«r In f'irit «iii. smmmM 
til® swf&ee ef fcli# toll# 
t« Coefriclenta of correlation eisong various ch«^a#%©r» 
of til® mals® st« and feheir fulAttoa to ftg®. 
It I t t HuiffiW I 
I t t tv«»ewl«r f Tsa«ml®x» 
i lgesH®tgfattIiiupg#t^ i^ |tfeB l^#» f 'bmiSXm 
fiPliikl# s mf '0f I first i la second 
.miliail»uiiiliy|l.lil|in.Wlww«»»j^lp-Wllti'iM|l!».%^.«l|l«!tl»iil)&.ll»i»>Jlt«illl>«Sil.»iil«»i«JI>L<.»l>S'iM^^^ 
k - . „#* •fl #71 ,. «4»-
»ff' *t4 *«. 
0 Mmmtm , »« »«# 
® Ite^l €is»©l;«p • •TO #tf 
B <3  ^ -wmm  ^
%m 1» 
riwt tjat«i?wdif »f4 
t * 0.7® 
tl«w .isil##- ©f .«» 
.la Mm «3L«® ©f tli# 
s£« €tw@t«» t# of ^eat®:®t i» 
ii^  f fat 
1#¥^1 ttatt-Msfg S.3®ft'1StllS® Oil 'Ml© SBSfcW' 
-pp-as-rtt • im ^m mmmA  ^ Mtrnw^mm .^ '• ^mm m** 
©ffieX#^® -mmm that tlie- I&© flwfe 
%» mm tor tm ©f tit® pl-aait* 
» physiological factors i^ liiaaeing seiMa 
i^ffsFeatSafcloa of tli® #f tli® 1mm Iw^mrm^m 
»iilA p»oaT«« m tafS.s«i»« m ttoii- ii0a€wttft.' 
of et® entire pXm.t* ©i*: t© tlie fae  ^ t&at fcfc# riytt iatsi!®#!# 
tt0 «ltlMt# »i.a® '#ari»g jrij»s4 fifty a«f«: &f 
tbts p€ri©a 0m  ^g3?6at Jupwteise# fei*' ^  fwfebar-
mmt 0f %he mm. plsnt# 1» slw ©f tii© dl««t@r 
•* f»et©sp' ®a ©f' tfe# 
#ileli the plmt ts tmafel# to «ft«» tto© fir'st tM2*tf 
Pl«»t» weF# laso 
t^ mm i» to ati»% pfoaa©M m ti* Amrmio^wmt #f 
•til® wmmmikmip s|r#fe«i».. "&« folt©*i0g.. sltew %hmk & 
»#aetSw in tJ56. .#®¥«lop»t ©t ISi# msmlm 8f»t«-mmmA 
If" •v i^o^ms faetoi?is* 
frtl# S*, Isftm&%-^m m» 
pm* I  ' I  
•: .- 1..; .. ...M.^ .m§mmm 
1-® mQ 0 7m 0 
« &m n$ 709 , © 
S-IO 496  ^ 510 t4 
lO-lS «> 44  ^ 4S 
!§•• MS 4t 4« 4« 
1*^  (.*^ ^1 MS 4t m 4* 
la tli« im tMs. * :nyiii0ipiis*. 
•i®# a lat^ rA stioot w®» ahmrmO. iM tli® mSX tefc 
m lowF te-mm of lte» plmt^  fli# s*- @f tia.«»-
I'llUli iWnt'W .—  ^ '111 tl niiuli' liTl ij^  I llW " l|[|- •»' 'Mi'iti jliULljW. JIBl •r-||'*r lai-iYin -Mr fill II Ml-liill I ill JL.%  ^ -^ ..i-.. 
^a^^ raasi ipPoan©##. 1sb« HS.ILPL ®i®'* Wti.^  pmnB. -©ot .•©* ¥M  ^
« sliow«« «. tmfi Ail papi-
ef tS« Sl30»lf« MN® 3pef^ pi4®ii&3l# fortj tfspi, 
^^ antteg* »ie«ii6S8loa ia w®# oee i^i^ ' 
tto® period ftwm about to tlie wdttm 
Wm msrnmtim -fmmMmL laMwi hmmhm 
felii: plMfc# ai'# atootit SO dApi sg® is ^efeafely 
with tia#, caption of th« tlat 
Afe. aays @f ti» at ttie fifst fel»## 
•'• ••• i#iiA -a.. .-.f-  ^ - .*• -^ •- — ,.'... ..^  '%... • ,^ . ^..: _  ^ ..l>>-a-*... .uM. 'ifll. -sMk liff' •'•• i ann'MiiT^  IMI 
•Q  ^ £&&' W^m Itt Wppill*' 
CFigwiO)* M til® plaat mp^^ rnhm; tlftj tfspi. ®f 'mum 
atatli trnfi# ar© msimUs' swe M #swi®p*st* 
tFig,i20 !•# 111#!'®-iw *. WfepM' immmm %M 
of til© t®3at& ©r btid, l.©«4« I®. #tfNi3.i©p®iBlfe .aftw fefa® 
pirn* i» t«fs iFis«s21« 
i@i' top 
tim mmMt fiwelopawils- ©f tli# fiawi. 
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1 1  
#f  ^ is mmt m thU' »i«t-
m® MW9W 3p«®iiiiag .p®Fti0S @f tls.# 
spi3E#3«t •©» £lmwmw* ^^ 3.#% «f 
i'Mmw :iii®i. ^wi'^ iwatarf stamens mwi ttoi® jwa«ija-
1  ^p#rtio» or til# pwim&w t^wm t&mm  ^ plsttt# 1 '^ ##11« m% 
th® #«g© ef ife® tlf tf m#. plMI mpMlw 
fowttag .« ii«f»s:fei:^ il mmpy *#11 th© •^ ataral. m 
o¥ttl#» ai»' 0ir«fy will tttmf •ih«:- I«iaiit. mmm mp$Mlw mm 
m m© p«l«t »t#»# "fets iia 'ifciW: ®1#® 
tmJhmrn ®vw th» #f fe# ©*ui« m mmk%m% itttt 
las# @v»ir mXt &«:• 'lliii. m-mpw w-«li «tev# •^ 
•mt^ m 'tm^mmB ta thiistoifi® #l©»g«t»ii t« te# »Utk# 
®f mm m :^ i 5 )'• M ti# -itik-
mw#*-®!!* rnpimmrnt m%%'* m its -swf'si®*^  itirii#S imS' 
t® tmim tell*® ©f fi3H» silk* ma .^ IM# tS) 
f#s»i fe!i«.t p©J.l«i tab## gaiift tm %!i® iBtftfloip nf lis® 
mllU tli»se 
itiwjitiai»<wglir vim e» &f aiife fusrtiaw 
©f %fejs liis lii«»i' ImMmm* 
m«st. mi mmmllm* Mm tiws ©«%«• atagnwiat iiM»#« 
Qo 'til#' #f iiwi m 
m%% is fef a «»3.1 »f" 
m4 Wm mnM tetgim® t# ia  ^ tciw«3 '^ ##%» 
% ttwi 'tti# silk® sfpftsi? liw l»a 'hmm» 1mm 
i» mmmp «iwrw«I 
tw# tmrm ®ai #g.g «i>.p«r#t«»* Fell#wl»||, 
tlmk fcHe wer© obseyw# t© rmptt 
tf©wl<&psient« ¥lvm .ajrt#r tli©- silks ».pp€mm^^ tli® «Hio-
np&sm M&0. mhwoTbec abo-ut on©-half of the nucellus# 
mt till# timm e&mmlsted of an oval gr-otap of cells t@iastttatl«g tfci® 
slsnter- smpmm  ^ (P:l$m 35). Tb® 'tmgtmim- tia r^gaaita-. 
ttem ®f the cells of the ovarj -viall also «t this jpeFiod, 
Plip# later the acntellton ^ilstlnct ftrs-t fcsfwtios: 
0f th# w&a ^|5ar®iit. CFIg»^ MK Within, fifteen dafs follow* 
lag th« appearance of the silks,, the ©nbryo eoaslated of a sfmi®!-
1» aaa. m plWBal®, tli© !&%%#»'• hasji-ag- m apical merlst#®- mS. tiwem 
»r foiar leaf prlmordla {B'ig# 35). The radicle, w&s sot 
©«pl©t«ly differentiatei. mtll fIw dafs l«t#i*» • 'fweaty -d^fw 
after tfh#' fip^ffir'Snce of fch© sii'&s th#' mmllm' wmm frsetl'SaHf 
absojj^M by the endosperm as described by Polndexteip {16> aM 
th© wmm to be fo»6d in -the mmm&x' 'd«asrlb«d 
by ''Ibmm iW}» A m€: twfjity aays' :aft:®r pl.«a%l»f th© 
kt nelm t^m t®f mm mws^me%&. n$M& to 
twelw tae&^s ia 
telliMfir ghgota beley toi? .e«r» 
fli# «lll»y Aoots of th® aod®® airf#r®il oaly' la th© de-
gre# ®f deTelop»at attained.. About fifty c&js after plsstlag 
the ©sEfshasis In dw®l©paimt of the. 'ioclllary ah«ot3 wm trans­
ferred to th® 'Sfeoot^. the oa# that prodmss^d. tfe« »aiB #«•• 
CFSg« 22). Sila shoot aooa attained the lead In <il»wlop»eiit 
while at the »•»» tls» the rate ©f d«¥#l©|i»eiit of the axillary 
sbeots wm. Mmv sboots of €if©r^at 
jplioats oft«a showed ©oatlderable variatien Is t1b» liltimsit# sis# 
stEd d®v®l.»p»ent attained. 
Im tfee variety studied in 19S0 th@ M.ntU shoot r©««hM lt» 
mvermg® mxSmm mSmm 'tm- fmm -iae^s im Jengiil listt th© 
p3l«ats were abotit ninety days of age (Fig. 29)# fh« spikelstii 
w®r@ t?&ll developed aai embryo s»©3 prod«@-©d {Pig» tS)^^ teat k©r« 
nels were not formed, (This® assei imriety of com grown ta 1930 
often proctteed small ears with few grains at th© ninth nod#)* 
•ail© #ighiai fixlllary- sho#t .attained its mmSmm l«igth ©f 
atooitt oa# or- two- li^Ms betweea sewaty -.and ©l^ty days f5?<ia, 
(Fig» 27), but Its splkelets varl©d in developiaent roBg-
twm, ©f the aiegaspor# »tte» to dswlo^wnt of 
th# mm» fh# seventh ahoot mm :i!aall©r .Im aiz# 
•:mA s®Id«: pr©ii««d, a©g««p»r©. »%iier • ©ella {Ptgs*. g©,. 
fh# ahoot a at .the .sixth •amA fifth nod©# s«ld«'' m©«#dei 
the dtff«r«itlA.tl-cm ©f Iti© gk^m  ^ mi. th# 
of tfe« CFig« .Si).,. «d msually attidiied. fhiiir si®«. 
wh&m %h® plaat.s. mr© about slxty-fiv# isy# ^  .»g# CH.g.* S7)* Thm^ 
f0:ta?tii ^d. third tmis .selfem #.h»®d development «fter 
th0 sixty-fifth day (Figs, 24, 26). Biftlr' maxlmim d©v©l©pii©nSs 
was usuftlly attained hefor» th# .splfetlet pf'SmmMm showed 
.dif.f#r.eat£atieii (Plg» S6}, fee sBmnA mnd ti3*9% ^ bwSM 
attained their- jnaxirnxm sIe^ ••mA developae^tit before the flfty-fifth 
ho«#v®r_,. -one ©.f- mm thes# l.o»8r «h<w5%« #1.-on-
• -iS-. 
gat#a into Slickers C^tg. 17) bearing a t©rsdaii. 
of .perfect tlmwBwm''miS.e'ii ottm proifei»t'a«M I fig* ^1,.'said siiftll 
«13J.«fgr totea# at the nodes of Its st^a* . Suek^s la 'mtm 
baw til# a ame origin {Fig* 18)« 
la gmeral tli» fets? low#r ar« m- wmm^ tlMi iilNi 
of til© grotaid (Pig. 17) and. showed signs of being real3sortS>#€ Is^ 
til# fl^t ^ilalnt^grated "by #©%iott of-" cas'gioaisMs «o<m after tfc# 
pl-«aits *©r« seirenty to eighty days of age* 
pl.«i ®©a«i*t« #f tlj^ ® 
timt pirn*#* f i2?«t til#*# pii»«i«s iis' »irf£ii®a .«3iiip*t 
tls»«lf to ttit f&st fopfcy 4mm  ^ pXmt*® 
im f*-« %#gi»iii, mf ^mA hm t© -wi:®! t3ai 
f©ll-©wij^ :i iiM S»t«rsml 
mm'bfmi ^ mm mM§ the twptiim fitff#r«a%4Eti#m 
ti« ®f %!»• aeri«.|j« iafco a tas##!. 
phw##.. %;!» mm atotit %© ^SO 
6®^s 
mstmrnntmt®  ^teliig, %i» f 3j?st forfey 
Si# msjrt mM,&M mmm .^ f#i»loi I^ P» f# t© a®|Sii. 
aftar tts® feeglan-iag .geMliMti'©m t® t&t matwlty pl-a®% 
*ltk f oi kBwmlmm 
Wm latimt® w» mwm t#®a 
<liff'®t«#sl5isff©ii,: tel»g tfm fiy»% mf-tM  ^
3P©.QaiF«€ til# ©t%l*sa 4#*^ ©PM3.% ®f tsli# i>li«t -teli^  %li« 
i*««ijft.li^ ' ot ,gr©w'^ -
-iRatfe its- gfeftitsg,#. 
wliS.^  pm^mt th® fo:paatloa ©f • t&ti aorml mrn^^ ' ^m^Xm 
eat laaf priaierMa Amlm, pet»l©« #f Sifrei'«sfeiati«m 
a atettag ®ffwt. wMsfa tli« fl:«% s«i©% !*%»• 
•fliis ©oafiltie-a Mm i# -te® %e %to mi tli®  ^
4«'7eX0p mm o]p rem »r# 'wmmilm-- »ft®r fisi 
%tf€ ©f difforentlntioa for tM tip atfis%« l« 
tat© s mil ia » f#r • 
f&m&tltm of •^rasettilaF tissti##* 
WlM' t^ lm0 M in 
«f :|ixillajff primax^AXm #k# ai>P'®ai*«n## of tM p»i» 
ms'M.'m f^eiar«« tM q-a^stlott m fco wtL&timr m tm %ms^% mm»-
0imm m mmiwrnZitag' imflnmm. m tmmm&m m  ^
«£ IsteM  ^ ; fl»' t&« lateral sh©#tii 
pFtws^At* rnm^mm  ^h&M, to rnm  ^
-mtit tm tmmmt hm  ^ a#»ly 
Mtm tilt fe»»#3.. hm attained approstismt^ ly its ip i^w® 3.#sgtit, 
til# .g»stfe «pl»#£* t# Wm mpi€ly 'X 
m4, St' %M!» tli® «*tlla3?y l3®i&w« 
& f.®afeBr«- ili t®««#lltS-©s wl^  #!#• «ti# 
uhootB's  ^ siffi>2»4 t» gw«t#r 
tibility of til# plfiiifc fc# i«ii- i»r®Bfci©» .«£% •i$m%mSM p®rl© -^
is ifet 4#wa,opi«»t* tite p i an# t« 'It t# $0 lws3i®s Mgli,,^  m-
mtee«t tw^y t.# 0f itg# C '^ig* 10 )• th» frtswyflia 
•©f ttt# Hilary- alioot# «• ^ es«tt% « pmt^ &mmm of 
Mm l®«f €mmXmp@4 tm 
mm^U a% tiit# stag# to p»t©etiio» f<» At 
tsMs ©«»»@ Itt mi^ mt wttb t&# 
@f'  ^-a t^artiK «»! l#«f 'If fM| Sm 
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mm. -tiaft®- ia m Mil %m fmm- i» tii®: 
uiiMm t}i»  ^ m 3.j»s» iit • M13.« 
tedsiai mi' 'wmAwm mim 
t«fiiiwi In wis te fcli® mtmrngm-
tlos. oJf mXX-B t>y tli® iie»'t»t«i I'list ®b®w 
!»#»«## ia €i«ii»t«*»' wmM Mm to ml.Mrg<m»n  ^ mllm 
mmnlm i&mmM %y m 3. 
4a tihs© st«». ojf f©n»g' pl«at«w 
&f -vatftttXiir mm. €ilf»i«atl«'fc@€ i®s 
«ai: Wwimm?&km «pp®#r«i :«# 
pmmmnimT' wtiiiii mm €iff«f«ja%i«il®€ 
Mmmiim vms'sss i^i ^wm» iMi 
tfe# ttrs% %@ «p|>»«r= iB vssni.«i,«r' prfcasiNliwi*: ftl ted ¥#».s®i« 
w»rts tmsms  ^ ©a Ife# «ti%« nf 1 -^ p.i€w i^« itli®ttl,« 
tmmmmZf wit'fe. iSwt ©f tii» j»W#«ib A 
#asifel««Nlt^ # tlsstt®, wi« ia wmmmlm hw i^mm 
jMl ^k&m: "Wm m&m§. -ft wt »t «#• piPMlasiit 1» fctai 
in tfe# #f tiiternad#«^» &» ## 
#l«w#a%# nmrnllf @e©i®pF#€ id'te tli® fow«ttcsa of -tii# 
wmMBmlu.* btmdle 'wm tli# lmm% td siatw#* 
%m iwntsemls** luseiilit# mm swillw iiatf .»e«  ^ niiraflaperas 
tmt 'th# e©s»i«e'ti8g #l«»ea%« mt mwA ^w»i?*-
ia B«aio»:p «i sli#t, 
mam%smom&M «itli IS»»' oi »©#% 
"•48— 
m wmmnim- m0.m mmmtm- mm 
Is ^sslug ^Wm iMa€«» ' 
E«eii of l.#s»3p n0d« 'imtm- .tep mm "hmm «a 
fetid, &t rnmm- fei^ ii -mm mww s'iMll.«p • 
ife& %hm i«r«l.©pa®iit o-f th# s t^ea.* mt th« 
l©®iiWl tipr«l,#-|»eat ©f mM pi#til.3,«t» inftofHs.®-
c&mmm lM£e«t® thfit tliits# mm mmph&lmglmllf hiaa#-. 
i©-g®T2«.^  wfcd.1® ilfjf#»jie#s a% w^mmslm 
«f i iff ©rent ®«-r.®m%litl mew^m &£ tfe»' 
ISi« prl«rilw« of « tti© p®t®attal#. 
lor te# €#f«a.@psit»t df ti start fe®«riag imilto.#:, «ii:illai^  tmis, tmA 
s fc®miiial plstlllat# liiXlo Mxin% fifty tsgrit fi^ » 
i«i@ mi pliffitlng tb® 'wpi»r 3.#«# la tlai €®¥@'tep«-
Mrafe of' ••^ 1® -ftjai -tiw »t» -mt 
4»wmtopmTit ®f -Bx® l.#w@r axtllafr 
fi»i- ^pmr mrntw^Mh mst%m mmf «©»•• 
p3L&t«' #.tli m% mmtmltj  ^fe®. ntetfe. 
ifc0®t wiy mtm pr^ m®ir i®i@r «.Qiiiitt«ii* Si® 
iiS.a.m «lio@% , ii€ -sot p»#ii6# gWRts iaMag *!:j«  ^ an*#!- of I.9.S©' mwA 
mmh  ^lt» aiiiE&n»i ^mw -mm ninety 
of mQ»m. ©3.#. mvmn  ^ ®li#otp attals#  ^ tli«li* »«!• 
mm hj mttm& tmmmi 
rni^ Wfm mmm tm:t tli 3i#t gfmtahi,. fh» mdLlMw  ^ ffeoofei' #f 
%h« slx'^  MMh s-mS^hm imm«4»A €ijRf®r#mMatii» mt 
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i t }  i « r  i ^ f f a s -
ISSt bimdelstpS^® M&t-m. B8t 
Mit ^  wS^m; 
(B) Mm S0mmotyl0mm-m ISatitersltj- Bmms-*. 
192$ 
^  ( 3 )  A m r f g  Q w B m  ^ O M p e r a t i T S  t ^ -
IPm-"' m^SJings #f mM iAm%»: Mtm< 
mm* 0ti 3.-^ * 
C4} 01a?ysl«m, *•&•. "tSi# woAm •©f g-ymsiiiiis* 41# i-li« 
X»S. 
(S) Crozier- AmAm Silk 1©%# §««* ISt 
3.S88 
CS) Sia®!#,. S#F» fli® tsttwmm of ©airij^ oisiieat®! fmetom on tlm 
X9S5 gr©w%li €jf tfe# pl«it fiel^  mmMtloirnm 
tMpvMlmlwd thesis* Mteafy, Iowa Stat® ColX«g#«.: 
(7) J*C* fim ®ff©et «r la isitatton taaSl ds^g# 
It® m taw d@v©lop i^t af ©WB# timmiMrn 
I©wm Stat# 
{&} E^aiw, fasc l^arisatioa ©f tte Is, %m mss*  ^
1028 QmM* mt W-10S« ' •  ^
iS| :Sttfi'i«oa, ma 0^J-» Ag® of 3®®dliiigs i» ti,fwk» 
19SS in i&® r@slstfi»« of m,tm to soiim eMorMjii* 
Jouir* Agr* Ses# Sit 633-S40* 
5P*A» Com Iftor*. Agr» 
im Ses. 
Kyi®, #»S, lelmtioia b«tw©€ai tli« Qf th® cqph. pl«t 
t9m m& Itif tcs aaat 
Jmsa?# 4gi»» »#»• 43.1 2S21-2SI-# 
v-'CM) I^ agii«kw  ^K»P* m© ©iorlj stages ia mmMpmmt s«P 
liii tM stajainst® ixi^ m^mmmm ef s©m» 
liaised Uxmrnlrnm- , .I©m State 
L '^'" 
-52-
<18| Mllleip, of fcbe p^sl&lllat® sud 
191t fertlliBatioa la asirt L* Jbw» A .^ Bea» 
18s ®SS-.«#» 
CMl 0sl3O2%, Si® arr#lop3B©st of m ©io* &t Goi*n» 'Oaapisto-
191S lisli®S tij®als* I^ wit Stat# €oIl®ge« 
IM) Plmts# »«staT A* f met or® iiaflta«n0lii« t&e patl3©@«a-
1929 l&ltt tntxtmo mm <BiNsto.} migei»» l0»m 
3tmtm Oelt^^^MT^Ss 
CIS) W6$sS.mtmWg 0»C* fit® •4iwloi»at of 8ptfe®l©t g»tii 
of eom# O&to lat» 4t S-9» 
Clf I :8st A#' «!«.• mrp^olQgS' «f 
IflS ll» #®lsr^  isatf Im fe» Mm.»-
Bot* t9t 161-8gg* 
(18) St3?ssti«rs©i^ , 1» &t ptrcetlcsal 
18  ^ trauslatios hf W* Hillteas®). s<saftek.s"©h.ein. London. 
(l&l » iir#b» &m a® €m-
»in dem Pflanzen. G» Plseher# Jena. 
C )^ 'Pru©, R»l». Qa th® d§¥el#i»®t M tM' ©«iff^ §ts# S«i« 
isti mi ai2^2i. 
CM) E«A»j, G.W. Cowelations isse&iB®-
esioulatloa* lowft Stat# College Off« Ptiib.- V.» 
Ho» SS» Ames, Iowa 
/|SS| F# MoTpholo  ^ of tli« fl<5»e3?s ©f 
101# M.» tormj Bot« Cliat^  i8f»144» 
liSi 
imi 
ffei d®wl0p»«% ©f th® ®plfe»l#t# #f 
TO:» f0»#f CJlt^  441 4S3-4^  ^
The eTOli-itiou mi .M,« f»t«y 
45t 509^ .^ 
P©#itio» of mmit&lXvm m& -&t «oI«©p-^  
HT#" In »!»#• Bot* Q«a» 69t 179-»lSg« 
|ii) . 3to»y of lib® mis# ®i# 
_::,L.:,r:,:.:,.,:,.-:.::D,::.r-,,rr'-,,..J^ CjxieUgO Pr®tS» CMLCitg©* 
Wl^ sse'm f # 3-^ 0®MOII of of m 
r®wi>w# trmm ttm mm»& feiif giBr-
minatioa# 
Fl.g®p« 8* Longitudinal section of a com seedling 
17 daya after plsntingii Kot® tin® differ­
entiation of leaf primoi^Ala from the apic^ 
laeristcwa. 
f igw« §•• Gmn plants twenty-fo\ir day« after 
Th^ third liiorl of roots is Jtist 
iO* LongitiB3,lnal section of a yotmg eotna 
M aa"|ii after Hot# 
variation ia devolopssent of th® axlllaiy 
tsnajfts f:ro® baa# to mpm. of jcsiag steo* 
FlgJO*# tl;* Longitudinal section of a corn s©edli^: 
31 firxya aftei* planting. The apical raeyi* 
stem has be^n tr'ansfoipjn0<i into th# tais#3. 
prlmordiTm. 
»S8» 
Fig®^ M» Longitudinal sectloft of a com seedling 
34 days after planting* Not® ttie elong®-
tioa wad d©v#lops©i3t of the |^i« 
Eordlttsi# 
IS# Ckxpn plants 56 days after planting# 
dark band indicates th© soli sterface# Sje 
plaiit feD iaiw tlst bastfl portioa 
of plant remov®€ t© show length of the 
joimg stem. 
Figar# 3,4# Longltnaidin«GL sections of co3?n seedlings 
days after planting* Hot« differentiation 
of axillary bixds and nodes sad ©loBgation 
of the tass©l« 
Ftgw« li« Com plants 4t Mtm flit 
stem is Just «st«Mlikg Hi®- mil 
FlpSRi li#, CNot®. platBts 48 pl«dl;l!0@* W&lm 
liiex*#a#'# Sm of tb« Btmm as sfe#m 
ib "^ plmt to 3*ij^ « 
3^" 
if# Tlj® St en of & eoru plant 48 days after 
plantti®# st«ja Is alKsmt 1& Sm^M la.: 
Hot# ti» fiwt MEllludry m 
left covered t>7 th& roots. tPh® tMrS 
axillary shoot ia elongating to form a 
3«ekei*« 
Fi^ iP# is*. Sweet com plants 4S d&jn ettev planting 
showim^  the oTlsln ot aijcfeer-s fyom tiie 
tsaasl stasots. 
W-lgmm Wm slioots tmm &9m. pliasks WB 
y^m plsntlng* 
10 9 8 
Figure 20» Drawings of the axillary buds removed from com plants 52 days 
after planting* 5?he eighth and ninth shoots show the greatest 
degree of development. The shoots are ntunbered in order from 
base of stem to top ear# 
Figiw«^ El». Tassel mA axillary shoots fmm 




T4««w4«£r« of the ftxlllaiTT shoota r^OTed from coim plants 57 ^7® SlS^la^tlng! advanM<aent In development of the tenth 






Figure S4« Drawliiga of axillary shoots reinovea from oom plants 
61 days after planting. 
Wtmmm '2$.* Axillary shoots raraoved from coraa plants 6S tiaf« 
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Flgw® 26 • Drawings of axillary islioots removed from cora 
plants 66 days aftsej? planting# 
shoots removed a eom plaat 70 
^&mym affc#r planting. First; appearanc© of the 
I 
-a 
ia?-' J.^ jy ••'.'*?N  ^-.-v 
1 I M I 1 I 
rtrtrtrhrfT^ 
Fig®*# 2%, Hillary shoots resEOved from com plants 90 
days after planting, showing Esaxlsiam develop-
i^nt of the upper shoots# 
•fl*. 
fwem fe-ftasl mim&t-m. &t ymttmr ^dmrnt e«m». 
Figw« Longittidiiial seetlon o f  an axillary shoot 
showiug leaf prijaordiajj axillary buds^^ aafi 
tar pplmorditm# 
ligTsr# Spikelet shotrlng the lajpg© fertile' 
(A) and ssiall Infertile flower (B)» 
MMMI' -iifct smisMB 
'SNft-^ itiiWSE: 4l^ fe'""- ''^ iMi^ ii^ i^^ '' 4  ^mWLWrn 

